Furthermore, the risk of colorectal cancer (CRC) is 2-6 times higher, depending on the number of affected family members and ages at CRC onset. 3 Independent of hepatitis B virus (HBV) and hepatitis C virus, family history of hepatocellular carcinoma (HCC) was shown to be associated with four times the greater risk of HCC, and this risk was significantly increased by up to 62 times in those with two or more affected family members. 4 On the other hand, familial pancreatic cancer (PC) is only observed in a minority (10%)
of PC cases, but a sibling history of PC increases the risk by more than 5-fold. 5 Only a few studies have reported the relationship of different GI cancers within family members. 6 Different types of GI cancer can occur within family members since several risk factors, including smoking and alcohol, are common to most GI cancers, and genetic mutations may be observed in different GI cancers. Recent studies revealed that GI cancer survivors have an increased risk of different types of GI cancer. [7] [8] [9] If GI cancers share common carcinogenesis, family history of GI cancer may also be an important risk factor for the various types of GI cancers.
Therefore, we conducted this study to assess the risks factors for GI cancer in subjects with family history of GI cancer, and to determine how individual cancers are related to family histories in the Korean population.
SUBJECTS AND METHODS

Study population
The study was performed as a multi-center study by the 
Questionnaire
Participants were interviewed using a structured ques-
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RESULTS
The pooled study population included 849 controls and 711 GI cancer patients; characteristics are provided in Table 1 .
The mean age of GI cancer patients (64.87±10.64 years) was older than that of controls (53.06±15.64 years, p<0.001), and there was a significant difference in sex distribution between two groups (p<0.001). GI cancer patients were more likely to be thinner, married and smokers (p<0.05). Controls and GI cancer patients did not differ with regard to alcohol consumption, physical activity, or diet habits. Hypertension and diabetes were more frequent in GI cancer patients (p<0.05). 
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The Korean Journal of Gastroenterology P16-Leiden mutation (47.8-fold), 19 and Familial pancreatic cancer (32-fold). 20 However, the vast majority of PC cases appear to be sporadic. In fact, only 5-10% of PC are explained by familial genetic mutations. [21] [22] [23] A genetic defect can cause various GI cancers in individuals under different environments and lifestyles. Even though we were unable to investigate the genetic abnormalities in this study, more research for genetic association of different GI cancers within a family is strongly needed.
Other factors contributing the development of GI cancer in family are lifestyle and environmental factors. Family members not only share genetic defects, but also similar environmental factors, such as dietary, smoking, alcohol drinking, and physical habits. Wu et al. 24 reported that family history of EsoCa and similar lifestyles act synergistically in a population-based case-control study in China. Up to 3-fold higher risk was observed in individuals with a relative of EsoCa when they have lifestyle risk factors, such as smoking, alcohol, high-sodium diet, consuming very hot foods, and fast-eating speed. 24 Some gene variants associated with CRC development also showed different effects depending on environmental factors, such as intake of vitamin D, calcium, and selenium, as well as smoking habit. 14 These observations in-dicate that a comprehensive lifestyle intervention in these high-risk populations may reduce the incidence of GI cancers. However, in this study, alcohol consumption and dietary habit did not increase the risk of GI cancer. Only smoking was closely related to all kinds of GI cancer. The reason may be that the questions for evaluating alcohol consumption, exercise activity, and dietary habit were not objective or quantitative.
GI cancer under 50 years of age may be more closely associated with genetic predisposition than environmental factors or aging. As aforementioned, even in the absence of hereditary cancer syndrome, family members may share predisposing genetic defects, and be at increased risk of GI cancer if a family member was a victim of early onset GI cancer.
Unfortunately, we encountered such associations in this study. If parents had been diagnosed with GI cancer before the age of 50, patients also tended to be diagnosed with GI cancer under the age of 50 years (Table 3) . A previous Swedish study suggested that there is a strong association with family history when the proband was affected prior to the age of 60 years in most cancer sites. 6 In a previous Korean study, the incidence of having a FDR with history of GC was higher among patients in their fifth and sixth decades (OR 4.00), but lower among those aged over 60 years (OR 1.81).
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In another Korean study, the mean age of GC diagnosis was significantly younger in patients with paternal history of GC compared with those without family history (54.4±10.4 years old vs. 58.1±12.0 years old, p<0.001). 25 Individuals with a positive family history of CRC in their fourth and fifth decades were found to have higher relative risks than age-matched controls with the same positive family history, but with a later onset. 26 The risk of CRC was greater in relatives when index patients developed CRC before the age of 45 years (OR 3.87), 3 or the age of 60 years (hazard ratio 2.11). 27 For this reason, the American Cancer Society recommends that patients with a FDR diagnosed CRC less than 60 years should start CRC screening 10 years earlier than the general population. 28 In the case of HCC, a family history of early onset HCC increased the risk of HCC, by up to 5. and digestive system cancers. To achieve this, recording family history is essential; however, it is an issue that most people are not aware of detailed medical histories of their family members, and doctors tend to not consider history taking seriously. 33 In fact, genetic counseling is performed on only one fourth of CRC patients in America, 34 and hardly at all in our country.
This study has several limitations that warrant consideration.
First, because data were obtained using a self-reporting questionnaire, the reliability of family histories of GI cancer is debatable. In a recent systematic review, it was concluded self-reported family histories of cancers appeared to be fairly accurate. 35 However, some people confuse hepatic metastasis with HCC, and the dispersal of family members, variable health care service qualities, and poor memory undoubtedly reduce data accuracy. Moreover, accuracies pertaining to memories may depend on cancer type and severity. 36 People has a tendency to remember family history of pancreatic cancer more correctly than those of other can-
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The Korean Journal of Gastroenterology cers (GC and HCC). Second, this study may have selection bias. We included subjects who were admitted to hospitals, and thus, they may have been more aware of their own and their family's health status. We did not select patients and control subjects matched one to one. Therefore, several demographic characteristics showed a difference between the two groups. To adjust for sex and age bias, subgroup analysis was necessary; however, our population size was too small to perform any sub-analyses. Third, the number of subjects was too small for it to be sub-divided, which may hinder the generalizability of our results. Moreover, even though the pathophysiology and clinical course are different, we classified esophageal cancer and gastric cancer into one group because esophageal cancer patients were too small to be categorized separately. Therefore, a large-scale, case-controlled study is needed to obtain more information through generations. We suggest that family history of cancer be included in the Korean National Cancer Survey, and that if a family has an increased incidence of GI cancer, genetic studies is encouraged.
In conclusion, our results showed that GI cancer develops more frequently in individuals with a family history of concordant GI cancer. More intensive screening for EG cancer, CRC, and HCC is recommended for individuals with FDR with the concordant type of GI cancer.
